
Pak. J. Bot., 39(7): 2345-2348, 2007. 

 

EVALUATION OF SEMI-DWARF WHEAT  
(TRITICUM AESTIVUM L.) GENOTYPES FOR  

YIELD AND ITS COMPONENTS 
 

SAIMA ARAIN, K.D. JAMALI, M.H. NAQVI, A.M. SOOMRO,  
M.A. ARAIN AND SYED ASHRAF ALI 

 
Nuclear Institute of Agriculture (NIA) Tando Jam, Pakistan 

Email:niatjam@hyd.paknet.com.pk 
 

Abstract 
 
 Yield and its component studies were conducted for semi-dwarf F6 wheat breeding material.  
Sixteen genotypes and two checks viz., Sarsabz and Kiran-95 were selected for these studies. The 
data recorded for days to heading, plant height, spike length, number of spikelets per spike, number 
of grains per spikelet, number of grains per spike, grain yield of main spike, 1000-grain weight, and 
plot grain yield.  In this yield comparison line 16 had the highest grain yield than the remaining 
genotypes and varieties. Subsequent lines which had the higher grain yields were 9, 7, 13, 15, 1 and 
5. The possible reasons for high grain yield in line 16 could be due to mid-maturing, tall-dwarf 
plant height, increased number of grains per spike, higher main spike grain yield and increased 
number of grains per spikelet than the check variety Sarsabz.  The high grain yield in line 9 could 
be due to increased number of gains per spike and spikelet and higher main spike yield.  The high 
yield in line 7 could be due to increased grain weight.  The high grain yield in line 13 may also be 
due to its increased 1000-grain weight (39.84 g). High grain yield in line 15 may be due to its 
increased spikelet fertility.  High grain yield in line 01 may be due to its earliness in days to 
heading, higher main spike grain yield and increased spikelet fertility. The high grain yield in line 5 
may be due to its earliness and tall dwarf plant height. 
 
Introduction 
 

The worldwide adoption of the Norin-10 semi-dwarfing genes in wheat varieties was 
proceeded in the early 1960, with no precise physiological explanation of their effects on 
yield.  It is clear, however, in winter wheats at least, that in addition to their effects on straw 
strength, which limit losses due to lodging, the Rht1 and Rht2 genes have additional 
beneficial effects on yield via an increase in grain number per ear (Gale & Youssefian, 
1985). The semi-dwarf genotypes became particularly important with their concurred 
response to high doses of chemical fertilizers without lodging.  Waddington et al., (1986) 
who studied more recent semi-dwarf cultivars (released after 1975) pointed out the 
importance of increased kernels per spike and indicated that most recent progress appeared 
to raise from increased biomass and not increased harvest index.  Zhou et al., (2007) 
reported that the most significant increase in grain yield occurred in the early 1980s, largely 
because of the successful utilization of dwarfing genes and the 1B/1R translocation. 

The pleiotropic effects of semi-dwarf (Norin-10) genotypes include gibberellic acid 
insensitivity, cell size and number, root weight, coleoptile length, leaf size, grain yield, 
yield components, biomass, harvest index, protein content and disease reaction (Gale & 
Youssefian, 1985, Jamali, 1991). The relative effects of Rht1 and Rht2 (semi-dwarf) 
genotypes and other agronomic traits would be particularly important to plant breeders. 

The objectives of this study were to evaluate the effects of semi-dwarfism on grain 
yield, yield components and several other important agronomic traits. 
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Materials and Methods 
 

Sixteen F6 best genotypes derived from a range of different crosses were evaluated 
for yield and yield component studies.  Two check varieties were used for comparison 
viz., Sarsabz and Kiran-95. The genotypes were planted into six rows each with row 
length of 3 meters. The genotypes were grown in a randomized complete block design 
with three replicates. The characters recorded for these studies were days to heading, 
plant height, spike length, spikelets per spike, number of grains per main spike, grain 
yield of main spike, 1000 grain weight and plot yield.  The data of field experiments were 
subjected to analysis variance (Steel & Torrie, 1980).  Association among some of the 
characters was examined by pooled correlation analysis. 
 
Results and Discussion 
 

In this yield comparison line 16 had the highest plot grain yield over the remaining 
genotypes and varieties. The possible reasons for the higher yield in line 16 could be due 
to its mid-maturity, the tallest plant height (tall dwarf) and better number of grains per 
spikelet. Plant height has positive effects on grain yield up to certain extent. These results 
agree with the earlier findings of Law et al., (1978) in which yield was positively related 
to plant height within major dwarfing gene group. However, Busch & Rauch (1993) 
reported the lack of a positive correlation between plant height and grain yield.  
Subsequent lines which had the higher grain yields were 9, 7, 13, 15, 1 and 5. The higher 
grain yield in line 9 could be due to its increased number of grains per spike and spikelet 
and higher main spike yield.  The high grain yield in line 7 could be due to tall dwarf 
plant height, increased number of grains per spikelet and higher 1000-grain weight. The 
high grain yield in line 13 may also be due to its increased grain weight.  High grain yield 
in line 15 could be due to its higher number of grains per spikelet.  High yield in line 01 
may be due to its earliness in days to heading, higher number of grains per spikelet and 
increased 1000-grain weight.   

Combined correlation analysis studies are presented in Table 2.  These studies show 
that plant height was negatively correlated (r = –0.161) with spike length at P= 0.05 level.  
These results suggest that an increase in plant height may reduce the spike length. Our 
results agree with those reported by Villareal et al., (1992), that plant height had negative 
non significant correlation with number of grains per spike.  However, plant height had 
non significant association with number of spikelets per spike and also grain yield of 
main spike. Our results agree with the previous findings that plant height had non-
significant association with number of spikelets per spike and number of grains per spike 
(Jamali et al., 2003). The character spike length was highly and positively correlated (r 
=0.55) with number of spikelets per spike and number of grains   per spike (r =0.27).  Our 
results contradict the findings reported by Villareal et al., (1992), wherein they have 
shown that spike length had no correlation with grain number per spike with different 
groups of dwarfing genotypes.  However, spike length was not significantly associated 
with grain yield of main spike and grain number per spikelet.  The positive correlation 
results suggest that an increase in spike length may also increase the number of spikelets 
per spike and number of grains per spike.  Number of spikelets per spike was positively 
and significantly correlated (r =0.31) with number of grains per spike and grain yield of 
main spike (r =0.169), however, it was negatively associated with number of grains per 
spikelet (r = –0.34). These results suggest that an increase in number of spikelets may 
also increase the number of grains and grain yield per spike. The negative correlation of 
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spikelets per spike with number of grains per spikelet suggest that there may be 
competition for assimilates between the grains that may cause sterility.  Number of grains 
per spike had positive and significant association (r = 0.756) for main spike grain yield 
and grains per spikelet (r = 0.778). Number of grains per unit area is one of the yield 
components. The increase in number of grains per main spike can also increase final 
yield. Grain yield of main spike had positive association (r = 0.613) with number of 
grains per spikelet.    
   
References 
 
Busch, R.H and T.L. Rauch. 1993.  Agronomic performance of tall versus short semi-dwarf lines of 

spring wheat.  Crop Sci., 33: 941-943. 
Gale, M.D. and S. Youssefian 1985. Dwarfing genes in wheat. Progress in Plant Breeding. (Ed.): 

G.E. Russell. Butterworth, London, 1-35. 
Jamali, K.D. 1991. Interaction of dwarfing genes in wheat (Triticum aestivum L.) and their 

adaptation to high temperature. Ph.D. thesis submitted to University of Newcastle Upon 
Tyne, U.K. 

Jamali, K.D., M.A. Arain and M.A.  Javed. 2003. Breeding of bread wheat (Triticum aestivum L.) 
for semi-dwarf character and high yield.  Wheat Information Service Japan, 96: 11-14. 

Law, C.N., J.W. Snape and A.J. Worland. 1978. The genetical relationship between height and 
yield in wheat.  Heredity, 40: 133-151. 

Steel, R.G.D. and J.H. Torrie. 1980. Principles and procedures of statistics. A Biometrical 
Approach. 2nd ed. McGraw-Hill Book, New York.    

Villareal, R.L., S. Rajaram and T.E. Del. 1992. Yield and agronomic traits of Norin-10 derived 
spring wheats adapted to northern Mexico.  J. Agron. Crop. Sci., 168: 289-297.    

Waddington, S.R., J.K. Ransom, M. Osmanzai and D.A. Saunders. 1986. Improvement in the yield 
potential of bread wheat adapted to northern Mexico.  Crop Sci., 26: 698-703. 

Zhou, Y., Z.H. He, X.X. Sui, X.C. Xia, X.K. Zhang and G.S. Zhang. 2007. Genetic Improvement 
of grain yield and associated traits in the northern China winter wheat region from 1960 to 
2000.  Crop. Sci., 47: 245-253. 

 
(Received for publication 14 February 2006) 


